This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 



• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



TTD/rHT WORLD INTELLECTUAL PROPERTY ORGANIZATION 

]r VL* ii Inicrnaiional Bureau ^e— ■ 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 5 
A43B 07/06, 13/20, 13/38 



Al 



(11) International Publication Number: WO 90/10396 j 

(43) International Publication Date: 20 September 1990 (20.09.90) 



(21) International Application Number: PCT/ US90/0 1377 

(22) International Filing Date: 13 March 1990 (13.03.90) 



(30) Prioritv data: 

323,340 
427,515 



14 March 1989(14.03.89) US 
27 October 1989(27.10.89) US 



(71X72) Applicant and Inventor: LAKIC, Nikola (US/US]; 
45-191 Elm Street, Indio, CA 92201 (US). 

(74) Agent: STRAUSS, Robert, E.; Plame, Strauss, Vander- 
burgh & Connors, 1020 N. Broadway, Suite 305, Santa 
Ana, CA 92701 (US). 



(81) Designated States: AT (European patent), AU, BE (Euro- 
pean patent), BR, CA, CH (European patent), DE (Eu- 
ropean patent), DK (European patent), ES, ES (Euro- 
pean patent), FR (European patent), GB (European pa- 
tent), HU, IT (European patent), JP, KR, LU (European 
patent), NL (European patent), RO. SE (European pa- 
tent), SU. 



Published 

With international search report. 

Before the expiration of the time limit for amending (he 
claims and to be republished in the event of the receipt of 
amendments. 



(54) Title: INFLATABLE SOLE LINING WITH PRESSURE CONTROL 




(57) Abstract 



There is disclosed an inflatable liner (10) for footwear and the combination of the inflatable liner and a supporting) under 
laymen?(75) of fo^rwelr, such as a shoe, boot or sandal (85). The inflatable liner (10) is formed of upper (12) and lower .14) plas 
fcThe* ^ having ihe shaie and size of a sole and bonded together in a continuous seam (16) about their peripheral edges hereb> 
^£^\^MmSTa plurality of discontinuous seams (34, 36, 37) are formed between the upper and lower sheets (12 anc 
4 "o ^ a plurality of interconnecting tubular passageways (28) The instable ^ » P"^ 

wl h an^r pump (50) that preferably is mounted at the heel of the lining (10). The air pump (50) .s a flexible bulb (66) with a 
h£ r£%d»i«o a flexible tube (48) which extends to a pressure control valve (58) and then to the interior chamber 
of h H^Se iSTo^ P-sure relief valve (58) is manually adjustable to control the pressure within th-nflatable , hn 
in S^r fnim Ac pressure control valve is directed into channels (155) formed on the undersurface of th ^ning frorr 
where tnTair is discharged through sealed apertures (32) of the lining thereby providing forced air circulation in the shoe. 
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INFLATABLE SOLE LINING WITH PRESSURE CONTROL 

BACKGROUND OF THE INVENTION 
Field Of Th e Invention 

5 This invention relates to an inflatable lining for shoes, 
boots and the like, and in particular, relates to an inflatable 
lining with a pump to pressurize the lining and induce air 
circulation through the shoe. 
Brief Statement Of Th» Prior X-ri- 

10 Inner soles have been provided for shoes and boots which are 
formed of a compressible, elastic material such as cellular 
plastic foams, foam rubber, etc. These inner soles have 
provided only limited shock absorbency, resulting in little or 
no significant improvement in wearer comfort. 

15 Some prior investigators have provided inner soles with 
inflated cushions at either the toe and heel areas, and some 
have provide cushions at both areas with circulation between 
the two cushions. The cushions have been provided with 
mechanisms to circulate air and ventilate the shoe or boot 

20 during walking activities. Examples of these are: U.K. Patents 
2,189,679 and 357,391; U.S. Patents 3,180,039, 2,716,293, 
1,213,941 and German Patent 3,144,207. 

In some foot apparel, notably in ski boots, an outer shell 
is molded from plastic and is lined with an inner shoe. 

25 Adjustment has been made to the tightness of the outer shell 
and air bags have been provided across the instep region of 
the shoe, and elsewhere, and have been provided with an air 
pump to pressure the air bags, creating pressure about the foot 
and snugness of the fit of the ski boot. U.S. Patent 4,730,403 
30 and German Patent 2,321,817 are representative of these ski 
boots . 

A water-filled inner sole for shoes has recently been 
marketed under the tradename "Walk On Water". While this is 
an attempt to increase wearer comfort, water is heavy, non- 
35 compressible and the inner sole cannot be adjusted for 
firmness, and cannot provide shock absorbency. Additionally, 
water is unsuited for use in freezing climates. Also, a leak 
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will wet the inside of the bootwear, and this inner is not 
breathable . 

None of the aforementioned prior devices provides a simple 
inexpensive solution to comfortable wear and walking in a shoe 
5 or boot. The foam inner soles have only a limited value and 
limited shock absorbency. The remainder of the prior devices 
including the pressurization system for ski boots are 
relatively complex and costly and are often too bulky and 
cumbersome. Consequently, these devices are not readily 
10 acceptable for everyday activities. 



OBJECTIVES OF THE INVENTION 
It is an objective of this invention to provide an inflatable 
inner sole with an integral air pump for pressurization. 
15 It is also an objective of this invention to provide the 
aforementioned inner sole with the air pump strategically 
located such that the normal walking activities will inflate 
and pressurize the inner sole. 
It is a further objective of this invention to provide the 
20 aforementioned inflatable inner sole with an inexpensive 
construction. 

It is also a further object to provide an inner sole with an 
arch pillow and a contour conforming to the wearer's foot 
which preferably will massage the wearer's foot. 

25 It is a further objective of this invention to provide air 
circulation channels and apertures in the aforementioned inner 
sole whereby normal walking activities will force air 
circulation through the inner sole and shoe. 
It is a further objective of this invention to provide an 

30 inflatable inner sole with an integral air pump which can be 
operated manually. 

It is a further objective of this invention to provide a 
liner for a boot that provides an inflatable inner sole and an 
inflatable upper lining which also can be pressured with an 
35 air pump and which can provide forced air circulation through 
a boot • 
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BRIEF DESCRIPTION OF THE INVENTION 
This invention comprises an inflatable inner sole for 
footwear which is formed of upper and lower plastic sheets 
having the shape and size of a sole and bonded together in a 
5 continuous seam about their peripheral edges thereby forming 
a sealed interior. A plurality of this continuous seams are 
formed between the upper and lower sheets to create within the 
sealed interior a plurality of interconnecting tubular 
passageways. The inflatable inner sole is provided with an 

10 air pump that preferably is contained within a preselected 
region of the inner sole, preferably directly beneath the heel. 
For this purpose, an opening is formed in the plastic sheets to 
receive the air pump, and a continuous seam is provided, 
preferably in the form of a circular seam, about the opening. 

15 The air pump is a flexible resilient bulb with an inlet valve 
and has a discharge port opening into a flexible tube which 
extends, preferably, to a pressure control valve and then to 
the interior chamber of the inflatable inner sole. The 
pressure relief valve preferably is manually adjustable to 

2 0 control the pressure within the inflatable inner sole. Excess 

air from the pressure control valve is directed into channels 
formed on the undersurface of the inner sole where it 
discharges through sealed apertures in the inner sole into the 
shoe. 

25 In other embodiments of the invention, the air pump can be 
provided at one side of the inflatable inner sole for manual, 
hand manipulation or the inner sole can be provided with one 
or more side tabs to line upper portions of a shoe or boot. 
In these embodiments a manual or hand pump can be incorporated 

3 0 on the side tabs. 

Preferably the seams are provided with a plurality of through 
perforations extending entirely through the upper and lower 
sheets to provide air and fluid communication through the inner 
sole. 



35 



BRIEF DESCRIPTION OF THE DRAWINGS 
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The invention will be described with reference to the figures 
of which; 

FIGURE 1 is a plan view of an inflatable inner sole with 
a pump and adjustable relief valve; 
5 FIGURE 2 is a view of the inner sole of FIGURE 1 without 

the air pump and pressure relief valve; 

FIGURE 3 illustrates the pump and relief valve assembly 
which is used with the inflatable inner sole of FIGURE 1; 

FIGURE 4 illustrates an alternative air pump and relief 
10 valve assembly for the use with the inflatable inner sole of 
FIGURE 1; 

FIGURE 5 is a perspective view of the inflatable inner 
sole of FIGURE 1; 

FIGURES 6 and 7 are sectional elevational and plan views 
15 of the pump used in the inner sole of FIGURE 1; 

FIGURES 8 and 9 are sectional elevational and plan views 
of the alternative pump shown in FIGURE 4; 

FIGURES 10, 11 and 12 are views of the adjustable 
pressure control valve used in the invention; 
20 FIGURE 13 is a plan view of an alternative inflatable 

inner sole with a hand pump and pressure relief valve; 

FIGURE 14 is a perspective view of the inner sole, hand 
pump and pressure relief valve shown in FIGURE 13; 

FIGURE 15 is a sectional plan view of the air pump used 
25 in the embodiment shown in FIGURE 13 ; 

FIGURES 16 and 18 are sectional elevational views of the 
check valves of the pump of FIGURE 15; 

FIGURE 17 is a view along line 17-17' of FIGURE 16; 
FIGURE 19 is a sectional view along line 19-19' of 
30 FIGURES 1 and 13; 

FIGURE 20 is a sectional view along line 20-20- of 
FIGURES 13, 22 and 29; 

FIGURE 21 is an enlarged sectional view through an 
aperture of an alternative embodiment having a lining about 
35 the inner sole; 



FIGURE 22 is a plan view of an alternative inflatable 
inner sole having an inflatable side tab at its heel; 

FIGURE 23 is a sectional plan view along line 23-23 1 of 
FIGURE 24 , showing the hand pump used in the alternative 
5 inflatable inner sole of FIGURES 22, 29 and 30; 

FIGURE 24 is a sectional elevational view along line 24- 
24 1 of FIGURE 23; 

FIGURE 25 is a sectional elevational view along line 25- 
25 ' Of FIGURE 23; 
10 FIGURES 26 and 27 are sectional views through the check 

valves used in the pump of FIGURES 23-25; 

FIGURE 28 is an enlarged sectional plan view of the 
inflatable side tab located at the heel of the inflatable 
inner sole shown in FIGURE 22; 
15 FIGURE 29 is a plan view of an alternative inflatable 

inner sole with medial and lateral inflatable tabs which fold 
over the instep of the shoe; 

FIGURE 30 is an inflatable boot liner which has an air 
pressurization and forced air circulation system; 
20 FIGURE 31 is an enlarged sectional elevational view 

along line 31-31 1 of FIGURE 32 showing a blower to circulate 
air under the boot liner of FIGURE 30; 

FIGURE 32 is a sectional view along line 32-32 1 of 
FIGURE 31; 

25 FIGURE 33 is a plan view of an alternative inflatable 

inner sole; 

FIGURE 34 is a sectional view along line 34-34' of 
FIGURE 33; 

FIGURE 35 is a sectional view along line 35-35 1 of 
30 FIGURE 33; 

FIGURE 36 is a sectional view along line 36-36' of 
FIGURE 33; 

FIGURE 37 is a sectional view along line 37-37 1 of 
FIGURE 36; 

35 FIGURE 38 is an enlarged view of the area within the 

line 38-38' of FIGURE 36; 
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Inflt^T? 39 1S " eXPl ° ded "•"—"v. view of the 
inflatable inner sole shown in figure 33 • 

inner solT " " ' ^ «~ " " — 

'.ICURb"?" 41 ^ * SeCtl0 " al — — of 

FIGURE 42 is a sectional view a i onn t 
FIGURE 40; l0ng llne 42 ~ 42X of 

FIGURE 43 is a an enlarged view of th- 
10 line 43-43. of FIGURE 41; Wlthin the 

infia ^neV «~ - «" 

*~ soieTo'a ::„: a r view of an a — — 

15 FIGURE 46 is a sectional view a i n „ n , • 

FIGURE 45; l0ng llne 46 - 46 ' of 

FIGURE 47 is a sectional view along line 47 47. „ 
FIGURE 45; 9 e 47 "47' of 

FIGURE 48 is a sectional view a i on r, 1 • 
20 FIGURE 45; and " 9 ^ 48 " 48 ' of 

FIGURE 49 is a perspective view of the inflatable i 
sole of FIGURE 45. inflatable inner 

DESCRIPTION OF PREFERRED EMBODIMENTS 

25 Referring now to FIGURE 1, the inflate- , 

. , ' u " e inriataoie inner snip in 

SLTT T ls shoun in plan view - The in "« « " 

formed by a lower sheet n and a eoettensive upper sheet 13 at 
substantially the ease shape and size The „™ 
sheet. „ and 14 are bonded together i„ . ^ ^ 

30 sea. « that extends about the toe the let T P ' riPheral 
inner sole 10. the bee! and JZ^T'Z * T 
~- are show* in the fibres a. cross batobt e^s This 
ct^i.:. ~ — — — - - t. repre 



The upper and lower sheets 12 , a 

and .est preferabiy are ^£"1^1^ 
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heat sealing can be used for forming the seams. The most 
preferred thermoplastic material is polyurethane, however, 
other suitable materials include ethylene, and ethylene vinyl 
acetate copolymers , polyethylene, polypropylene, polyvinyl 
5 chloride, etc. Natural or synthetic rubber can also be used. 
The upper sheet 12 and lower sheet 14 are also bonded 
together with a plurality of discontinuous seams 34, 36 and 37 
which form tubular, interconnecting passageways 28 through the 
inner sole 10. The spacing between adjacent seams controls 
10 the size (diameter) of the passageways 28. Also, unseamed 
expanses will form air pillows such as the arch pillow 45 and 
toe pillow 47. The size and space of the pillows can easily 
be varied during manufacture to adapt the innersole to the 
particular shoe. Thus, if intended to fit conventional shoes 
15 with integral arch supports, the arch pillow can be reduced in 
size. It can also be enlarged for use with shoes having flat 
or near flat soles, to provide an arch support, the firmness 
of which can be regulated by adjustment of the air pressure 
within the innersole. 
20 Preferably, the seams have a plurality of through 
perforations or apertures 32 which extend entirely thorough 
the upper and lower sheets 12 and 14 and are entirely 
surrounded by a seamed area 30. For this purpose, the seams 
can be expanded to provide an annular seam area 30 that 
25 entirely surrounds each circular aperture 32 through the upper 
and lower plastic sheets. Each seam and seamed channels along 
the upper and lower sheets, described with reference to FIGURES 
19-21, and the apertures 32 establish communication between the 
channels above and below the inner sole 10. 
30 As Illustrated, the instep is provided with several 
longitudinal discontinuous seams 34, 36 and 37 which extend to 
a generally transverse discontinuous seam 38 that subdivides 
the instep from the toe of the inner sole 10. The toe is also 
subdivided into tubular passageways by additional discontinuous 
35 seams such as 40. Seams 23 are provided transversely across 
the area between the toe and instep to improve the flexing of 
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the inner sole 10 in this area The 

of these discontinuous seJs d' n J PaC ' n<3 ' Md nUmber 

to provide the aaxiJL a^cIT" '""^ " 

a shoe fitted with the inf^aht ZT^T ^ "* ~ ° f 

At the heel of the inflatable inner sole io a con ^ 
loop sea* 42 is provided, preferably as a circle C ° ntlnU ° US 
a circular aperture 44 which extend* !h surrounding 
lower plastic sheets Z thro^h the upper and 

FJ-astic sneets. The circular aperture aa ^ 

air pu.p 50 of th. invention. The air "1" ,„ „ ** 
10 port along its botto. surface with fTl " lnl " 

(described in greater d.„i k "apper valve 56 

discharge air thro ' H herelna "«> ««« is functional to 

9 air through an integral fleviHi^ w 

» —face of Z in'ner sT ^J^T ~ T 
,, is also connected between tube 48 a nd f , l\ * ' " 

is connected to th. pressure conVroi v."! T ^ " 

,0 controued ^T^L^JTCT ^ " °" 
inflatable inner sole io. Th/p™ £ 
a discharge port 72 vhirh ^ vaive 58 has 

e^throuVt: : n °;rt:: Ph .:r bie tube 64 

discharges directlv ini-« -v, , Peripheral seam ie and 

» and seld pl^ stett Z^^T^ ^ ^ 
inflatable inner sole. efe «bly «to the toe of the 

Referring now to figure 2, there is illustrated * „, 
of the infisf.M • AAiustrated a plan view 

valvTend £T r ^ T " With ° Ut ^ " r ™ 

30 tub. 54 vhi^h colun7 V M illUSt "^. «>e flexible 

04 vnrch communicates through the periph.rel seam ,« , 
permanently positioned in th. inflatable 1W " 

tb R .* f e e i r r rin p Lp°50 IODR f 3 ' ** P^sn view of 

56 that ha. an mt.rn.1 fiapp^ valve 56 ^ ^ J 



inlet port, aperture 52 , in its bottom wall. The air pump is 
integrally connected to a flexible tube 4 8 that discharges 
through a check valve 68 and into a short flexible tube 7 0 
which is connected to the pressure relief valve 58. The 
5 pressure relief valve 58 has two discharge ports 72 and 74. 
Discharge port 72 is in direct communication to the flexible 
tube 64 that discharges into the toe of the inflatable liner 
10, while discharge port 74 is connected to a short flexible 
tube 76 that discharges externally of the inflatable liner 10. 
10 As shown in FIGURE 1, tube 76 is preferably placed beneath a 
wide seamed area 51, lying within the channel formed in the 
undersurface of the inner sole 10, thereby directing the excess 
air through these channels where it will flow upwardly through 
the inner sole 10 via apertures 32. This establishes a forced 
15 air circulation in the shoe. Access to the second port 74 is 
controlled by the internal pressure regulation of the valve 58 
which is fixedly adjustable by the adjustment knob 60. 

FIGURE 4 illustrates an alternative embodiment of an air pump 
57 used in the invention. In the embodiment shown in FIGURE 4, 
20 the flapper valve and inlet port in the bottom surface of the 
bulb has been removed and an inlet port 78 is provided in a Y- 
branch 80 of flexible tubing which is connected to a check 
valve 82 to serve as a fresh air inlet to the system. The 
remainder of the structure is substantially as described with 
25 reference to FIGURE 3. 

The inflatable inner sole 10 of FIGURE 1 is shown in 
perspective view in FIGURE 5. The circular aperture 44 at the 
heel which houses the air pump 50, and the tubular passageways 
which are formed between the discontinuous seams of the inner 
30 sole are apparent in this illustration. Also, the size and 
position of the pressure control valve 58 and adjustment knob 
60 can be seen in the illustration. 

Referring now to FIGURES 6 and 7, the structure of the air 
pump 50 shown in FIGURE 1 will be described in greater detail. 
35 FIGURE 6 is a sectional view through the air pump 50 and 
illustrates that the air pump 50 is provided with a plurality 
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of protrusions 84 on the undersurface of its bottom wall to 

ITl It Z' PaSS T beneath Unde "- f — The bottom 

wall of the axr pump is perforated with a single aperture 52 
to provide an inlet port to the interior of the air pump and 
5 a sxngle flap 86 of flexible plastic extends over this aperture 
and xs hinged at one side edge thereof to function as a flapper 
valve 56. ^ 

Referring now to FIGURES 8 and 9, the alternative air pump 
57 whxch is shown in FIGURE 4 has no protrusions on its bottom 
10 wall and does not have the aperture 52 in its bottom wall and 
the flapper valve 56, as these functions are supplied by the 
externally mounted check valve 82, previously described with 
reference to FIGURE 4, 

FIGURES 10 through 12 illustrate the pressure control valve 
15 58. The pressure control valve 58 has a housing 90 with a 
sxngle through longitudinal passage 92 that is intersected by 
a lateral passage 94 which communicates with a pressure valve 
The pressure valve has a ball 98 as its valve member that is 
seated against a valve seat 100 of the lateral passage 94 
20 The ball 98 is resiliency biased to a normally closed position 
by a coxl spring 102 that has a spring stop 103 on the end of 
a threadable plug 104 that is received in an internally 
threaded bore 106 that opens into the lateral passage 94. By 
threadable adjustment of the plug 104, the tension of the 
25 spring 102 which compression the ball 98 against the valve seat 
100 can be fixedly adjusted, thereby controlling the degree of 
pressure required to lift the ball off the valve seat. The 
xnternally threaded bore has a discharge passage 108 that 
communicates upstream of the pressure valve and that discharges 
30 through a discharge port 74 into the flexible tube 76 

Referring now to FIGURES 13 and 14, an alternative embodiment 
of the inflatable inner sole is shown in plan view. This 
embodiment is shown in perspective view in FIGURE 14. The 
upper sheet 12 and the lower sheet 14 are bonded together with 
35 a continuous peripheral seam 16 extending entirely about these 
two sheets and forming a sealed interior chamber. A flexible 
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tube 64 is molded in the seam. The flexible tube 64 is 
connected to a pressure regulation valve 58 and to a manually 
operated air pump 112. These elements are shown in greater 
detail in FIGURES 15-18. The air pump 112 is positioned 
5 medially of the inner sole 10 in a position where it can be 
manipulated by hand to permit pressurization of the inflatable 
inner sole. At this location, the hand pump doesn't contact or 
abrade the wearer's foot. As with the previous embodiment, the 
inflatable inner sole shown in FIGURE 13 has a plurality of 
10 discontinuous seams 134, 136 and 137 that are spaced at 
preselected locations across its surface. Preferably a first 
seam 134 extends from the toe, laterally to the heel. At the 
heel, a semi-circular seam 116 is provided with a medially 
extending discontinuous seam 118 which extends to the 
15 peripheral seam 16, and two additional longitudinal seams 136 
and 137 extend from the heel across the instep to the toe of 
the inner sole. A plurality of transverse seams such as 123 
are provided to provide for laterally extending tubular 
passageways between the first and second sheets. These 
20 transverse seams 123 impart a flexing capability to the inner 
sole 10. An arch pillow 45 and a toe pillow 47 are also 
provided. Referring to FIGURE 20, the enclosed space 139 which 
lies beneath the seam 116 and tubular passage 119 will collapse 
when the wearer's weight is placed on the area about seam 116 
25 and will flex into the illustrated configuration when the 
wearer's weight is removed. The result is that the enclosed 
space 139 continuously varies in volume during walking, and 
thus functions as an air blower to induce flow of air down the 
channels beneath the insole and through the apertures 32. 
30 Referring now to FIGURES 15 through 18, the subassembly of 
the pressure regulation valve 58 and air pump 112 will be 
described. As shown in FIGURE 15, the pressure regulation 
valve 58 is substantially the same as previously described with 
reference to FIGURES 10-12. The air pump 112, however, is a 
35 generally valoid, flexible and resilient bulb 120 which is 
placed laterally against the inside ankle of the wearer of the 
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128 which has a valve chamber 130 foreed by a „ astar ,„ , 
S across tbe discharge passageway 124 o£ 7 he ~ ll, . 
support spider „. witb vertical leg. He is P l.ciTwi^i n ' tbe 
chamber 130 and supports at ir, W1Wln the 

by resilient plug ^ d t ~ 

7r i« i„ tbe botto. .an M . r^r^'sr 

10 Referring now to figure 18, substantiallv 

configuration is used to provide an inl« llT.™ ^ll 

is" lis ; nn disc 152 which e,ttend5 «— «>• — n 

15 solder C " fi " edlY Se ° Ured " lthin «*• — «. A 

15 spider nenber „. „ lth support legs 13a is provided within the 

1S ° 142 ttat SG ats against a port 154 in t-h 
annular disc 152 and functions as the valve .elet of the inlet 
valve. The bottom wall 158 of t-h- *n -w, * 
20 has a port 157 „„ioh flexible resilient bulb 120 

a port 157 which communicates with the valve chamh^r- , s „ 
As previously mentioned, the various seams betwe^e u P Per 

seam 16 secures the upper sheet 1? »«h t "pneraj. 
while tbe discontinues ^ TU* ^T" 

snr passageways 28 ana - ^ «■ L •» 

ixxustrated, the upper sheet 12 and lower sh^t- i„ 

..... sufficiently wide to provide a 

;::i::: r .° r b ° ndi -' — - — «- inner to de th : 

35 ^FIGURE 1, also shows that tbe pressure control valve 5 e i„ 
the ass enbly is located beneath an opwardly folded flap l" of 
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the first and second plastic sheets, thereby avoiding any 
rubbing contact between the valve 58 and the wearer 1 s foot. 
Also, the valve could be increased by a soft fabric or sponge 
layer (not shown) . Also, as previously mentioned, the seams 
5 form coextensive channels 155 which are indented into the 
undersurface of the inner sole 10. These channels 155 
interconnect in a communicating network on the pattern of the 
seams shown in FIGURES 1 or 13. This network forms a 
distributor for forced air circulation in a shoe fitted with 
10 the inner sole 10. 

FIGURE 20 is a sectional view along line 20-20' of FIGURES 
13. 22 and 29. As there illustrated, the semi-circular seam 
116 forms an annular tubular passage 119 and 22 of substantial 
dimensions at the heel. As previously mentioned, apertures 3 2 
15 are provided through the seams between the upper and lower 
sheets at various locations and air and/or moisture passes 
through the apertures as shown by the arrowhead lines 96. 

FIGURE 21 is a sectional view through a typical aperture 32. 
The seam between the upper sheet 12 and lower sheet 14 welds 
20 these sheets into a homogeneous band. In a preferred 
embodiment, the sheets 12 and 14 can be covered by outer layers 
99 and 101 of fabric, plastic foam, etc., to enhance the 
comfort of the inner sole 10. Also, if desired, the outer 
layer 101 can be an insulation layer, e.g., a reflective 
25 insulating film such as a film of polypropylene between 
aluminum foil sheets specially for boot liner Fig. 30 to keep 
heat inside the liner. 

Referring now to FIGURE 22, there is illustrated an 
inflatable inner sole 162 which has substantially the same 
3 0 construction as that previously described with reference to 
FIGURE 13, however, this inflatable inner sole also has a side 
tab 164 at its heel. The tab 164 is folded flat and shown in 
plan view. As there illustrated, both the upper and lower 
plastic sheets are provided with rearwardly extending generally 
3 5 rectangular shaped tabs that are sealed together with a 
peripheral continuous seam 166 that is preferably continuous 
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with the peripheral seam i 6 about the , 
Additionally, a pl urality of lo ngit Zi n T s^J^' 
provided within the side tab 164 JL " are 

i-m. pa.sag.weys ^ JT « n 'IT'. ' ^ °' 
5 are closely spaced to orov^ e seams 

The side tab 164 al.o supports the .i «*="*ive. 
indicated by the bro-cenTnes wtich "JcT 
flexible tube 172. Tube 172 i. I d «=»arges through a 

1. The air pump 170 wblT ^"^"Y" " 4 ' 
» is generally Unrated i„ sectional ^H^n^TS 
through 25. FIGURE 23 is a plan view of th. • "CURES 23 
a generally oircular flexible bolt T, wbich na77 H"* Sh °" S 
176 internally receivea within the Z lb r, 4 "/i f^" ?" 
1= the aischarge chec* valve l„ ana the release 

pump. The base leg 182 of tne tM "° ,or the 

siaewall 164 of the bulb 1,4 of the o 9 
oonvention.1 pressure release valve lao sucb" ""V" 3 
ooe.eroi.lly as a tire valve oore part No ,T 5 , aV " lable 
20 Automotive mo. Kashville, Tenn. 1 «J Z ZZ."^ 
eternally oontainea in the bulb 170 ,„ rt „ 
=h.c* valve 17= that is aireotea to prevent Tluia ' 
hulb 1,0. This valve receive. .L To! ' but it ^ 
discharges the air into the tee 176 
25 flexible tube 1,2 to the inn.talle nn ! "^ZZV^ 
velcro bena 191 i. attachea to the undersurface of "In "a'to" 
secure the pump to tab 164. 88 to 

The third end of the tee 176 receives tube 186 vhi^K 
to flexible tube 1,2, previously descried ^1"™* 
30 1.6 or the bulb 174 also has an inlet ^ ^T- 

aperture 190 with a flapper valve 192 hinoYd ,, 

its int.^,.i ». , . hingea along one side on 

j5 26 ana 27. in Z ZJZ^.TL^ 

35 in its closed position with the valve member in the for. o7Z 
0-rin, 194 being resiliency biased against the valve slat 1," 
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by the valve stem 198 that is dependent at its upper end from 
a disc 200 that serves as a retainer to capture the compression 
coil spring 202 between the retainer and the bottom surface of 
the valve chamber. When the air is discharged into the tee 
5 176 , the air dislodges the valve member against the tension of 
resilient spring 202, permitting air to flow into the tee 176 
and through the flexible tube 172 to the inflatable inner sole, 
as shown in FIGURE 27. 
Referring now to FIGURE 28, there is illustrated an enlarged 
10 view of the side tab 164 of the inner sole. The flexible 
discharge tube 172 extends through a center seamed area 204 
which is sufficiently large to provide security and support 
for the tube and the assembly of the air pump 17 0 shown in 
FIGURES 23 through 25. The air pump 170 is shown by the 
15 broken line. An opening 206 through tab 164 provides access 
to permit securing the pump 170 to the flexible tube 172. This 
mounting also biases the flexible resilient bulb of air pump 
170 against the tab 164. 
The inflatable inner sole 10, alternatively, be provided with 
20 one or more side tabs such as the medial side tab 208 and the 
lateral side tab 210 shown in FIGURE 29. Preferably these side 
tabs are of sufficient length and are located at the instep to 
permit folding over the instep of a wearer's foot and these 
side flaps can be attached together, preferably by providing 
25 bands 212 which carry hook-fabric attachments 215 such as 
Velcro, at each of their ends so that they will be fastened 
together when folded over the wearer's foot. Each of the side 
tabs is provided with a peripheral seam 214 that forms a sealed 
interior which communicates through an opening 216 in the 
30 peripheral seam 16 of the inflatable inner sole whereby the 
side tabs 208 and 210 are also inflated. The inner sole can be 
secured to the footwear by stitching or cementing seam 16 to 
the inside sole of the footwear and, where appropriate, to the 
inside of the uppers of the footwear. 
35 One side tab, 210, carries the air pump 170 shown in broken 
line. The pump is previously described with reference to 
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FIGURES 23 through 25. The pump discharae* in, 

tube 172 that i« ,i- axscharges xnto a flexible 

between \T SeCUred Within 3 C6ntral sea ^ area 204 

between the upper and lower plastic sheets. Preferably the 
air pump is located at the instep area of the shoe where the 

Zs P Z£l " aCC6SSible — ~ ion 

Referring now to FIGURE 30, there i« {11 _ 

elements and features previously described For thi* 
the inner sole 224 has, at the rear of L Z^oSl^' 
integral flap 226 that extends laterally and ^ n' " 
15 sufficient distance to permit the fia' * ™ " 
vertical^ he fla P 226 > when folded 

ot. The flap 22« has a coextensive tab 228 which can f„,„ 

20 rr £ inne : r e ana ais ° c - b * - - ~ 
e« e r iv t;r n tveTpt rr; r ™ toa - ^ - 

creases xh, vertical „.p 2 2 6 is provided ^T^Z 
ot fabrxc attachment bands 224 such as Velcrc to secure Us 

7Z " 6 "* ThUS ' ' bMd « is Provided 

at the -edxal en, 236 of flap 226, and a co-actin, Velcro old 

end 238, thereby permitting the ends of the flap 22 S t„ k 

ve n izt::»r ?r aiso is — • 

veicro band 244 on its opposite sides whereby the flans c *n k 

3 5 zv °rr inst ' p ° f the ~~ « ™ toX r ; : 

the flap 226 als ° Preferably has medial 
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and lateral extending tabs 248 and 250 which carry co-extensive 
Velcro bands 251, again on opposite sides to permit securing of 
these tabs about the ankle of the wearer. 
An air pump 170 is provided in the flap 226 and this air pump 
5 is shown by the broken lines similar to that shown on FIGURES 
23 through 25 and mounted similarly to the mountings shown in 
FIGURES 22 and 29. In addition, the heel of the inner sole 
preferably includes a continuous circular seam 254 to form an 
opening that will receive an air blower 260 which induces 
10 forced air circulation through the shoe. The air inlet to the 
blower is flexible tube 256 which extends along tab 226 and is 
shown in a broken line in FIGURE 30. 

The blower is shown in greater detail in FIGURES 31 and 32, 
and includes the aforementioned flexible tube 256 for the fresh 
15 air inlet that communicates with an inlet chamber 262, an upper 
chamber 258 within the flexible bulb 260 of the blower, and 
outlet chamber 264. Inlet chamber 262 and outlet chamber 264 
are separated by a transverse wall 266. Apertures 267 and 268 
are provided, one each in the top wall of each subjacent 
20 chamber 262 and 264, opening into the chamber 258 of the 
flexible and resilient bulb 260 of the air blower. A flap 270 
of flexible plastic sheet material is mounted over the aperture 
267 communicating with the inlet chamber 262 and is hinged to 
the bottom surface of the flexible bulb to thereby function as 
25 an inlet flapper check valve. A similar flap 272 of flexible 
sheet material is mounted on the undersurface of the bottom 
wall of the flexible bulb to function as a discharge flapper 
check valve. 

As shown in FIGURE 32, preferably a plurality of apertures 
30 274 aVe provided about the periphery of the outlet chamber 264 
to permit air to be discharged into the shoe, beneath the inner 
sole thereby serving to force air down the channels which are 
formed between the tubular passageways of the inflatable inner 
sole thereby permitting the air to be circulated through the 
35 plurality of through apertures of the inner sole thereby 
establishing forced air circulation through the shoe above and 
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below the inner sole. 

The inflatable inn**- 

inner sole shown i n figupfc: ™ . 

substantially similar to th.f u . FIGURES 33-39 is 

i xiuaxar to that shown in figurf i k 

greater number of seam* ^xgure i, however, a 

S e a »s, reducing the tMc^:; 0 ..r™: r bet r en the 

is desirable to pen.it use of th« i This 
footwear, as it can be ...u y or" ^ e * iSti " 9 

footwear. This effect < verted or removed from existing 

10 appears as FIGURE 3!^ * ^ view „hi=„ 

ohannel 20 is sll 1 . -"-a—*, the peripheral 

FIGURE 35. the seotionai view thL* the inste P of"" " 
soie shows channels 45 and 49 which , •„ l " ner 
15 give aroh support to the weir ' ^ ^ 

a. « through the ^0^^"" STT" 

manufaotured. This pump 53 is retained bene ath th " 
its diameter is greater th„„ . - "eneath the aperture as 

53 is similar to .„ °' aPe " Ure 44 " "» P™P 

to FIGURES /and Cn £ f^St^ 
35 undersurfaoe to provide a =l..«"c. L air pT.","' T ^ 

30 44 of the inner ,ol /Z^TT °" 

M- Pump 53 and pass, ^ ^ ZZTZ T 

;mrr ::r: n fiotres - - ~ 

< rxG. 38) m the side wall of pump 53 ooens inf« «. u 
These elements are described in detail with / 59 ' 

35 same elements of FIGURE 1. reference to the 
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The inlet valve to the air pump 53 is shown in detail in the 
enlarged sectional view of FIGURE 38. As there illustrated, 
the bottom wall 54 of the air pump has an aperture 62 which is 
closed by the resilient plug 129 that is supported by spider 
5 127. When a partial vacuum is formed within the pump 53, by 
expansion of the chamber of the pump, air flows past valve plug 
129 and into the chamber of the pump. When the wearer 1 s heel 
compresses the pump 53, the plug 129 seals the aperture 62 and 
forces the air through tube 59 and check valve 68. Preferably, 

10 the valve structure is surrounded by a raised circular rib 87 
to prevent damage to the spider 127 and plug 129 when the air 
pump is entirely compressed. Preferably, a plate 41 is placed 
beneath the upper surface of the pump 53 to reinforce and 
stiffen this surface. 

15 The plug 129 also functions to seal the inlet aperture 
against water intrusion, particularly when the inner sole, or 
footwear with the inflatable sole is washed or cleaned. Water 
cannot intrude past the plug 129 as there is no partial vacuum 
developed within the air pump 53. 

20 Referring now to FIGURES 40 through 44, there is illustrated 
an embodiment of an inflatable inner sole which includes a 
support underlayment for the inner sole. This embodiment can 
be for a removable inner sole for foot wear. It is especially 
useful, however, as a permanent member in footwear, 

2 5 particularly in atheletic footwear or in house shoes, e.g., 
slippers, moccasins, etc. Some slippers now on the market have 
two fabric soles separated by a space which is filled with a 
removable foam sole. This embodiment can be inserted as a 
substitute for the foam sole. The inner sole 10 is 

30 substantially identical to that shown and described with 
reference to FIGURE 1. As shown in FIGURE 44, the inner sole 
is used in combination with a supporting underlayment 75 which 
has an upwardly curled edge 88 extending entirely about its 
periphery, conforming to the shape of the innersole. The air 

35 pump 73 can be integrally formed with the underlayment 75, and 
as shown in FIGURE 42, the circular channel 22 of the inner 
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sole 10 



This 
: 41 
The 
be 



sole 10 is received within the circuit - 

73. Alternately, the air pump can be termed separately as 
shown „ FIGURES e and 9 ana can be assailed to the 
5 underwent ,5. m this embodiment, the i„l. t valve to £ 

see FIGURE 44. The pump 73 has a communicating tube 48 which 
has a v-shapec, end similar to pump „ shown in FICTRE , "^ 

io r iiHhecs :r;r h r::: into the und — 

Xha outlet, or dischar^rc/^r. 

that extends to the pressure control valve 5s 
As shown in FIGURE 41. a pocket 77 is molded adjacent the 

medial edge or the underlayment along the instep re,£„ Th U 
15 pocXet receives the pressure control va!ve 58 (see figure^? 

and 43, and the check vaives 88 and 83 (see figure" , 

pocket ls preferably closed with a flap 156 ,„,,. 

retained closed by Velcro bands 8 9 . 
The invention can also be incorporated in footwear as an 
30 integral inflatable sole. FIGURES 45 through 4, iuustra ™ 

footwear. For illustration purposes, a sanda!. or clog is 
shown It is apparent, however, that the upper portionTo, . 

35 tTr'r?" 06 " C ° Uld be P«—n«y attache 

couw at S ° le - In SU ° h ^ li ««°n. the inner so!e 

FlL ' ln£1 " abl « ***** "ners such as shown in 

FIGS. 3, and 30. in the illustrated application, the sanda 
has a conventional outer sole 85 that is provided with tread 
30 I! , UnderSUrfaCe ' — "th conventional straps 81 
M e f . ° PPOSite ' " edial «* siues of the uncer 

outer sole 85, as shown in the sectional view of figure a « 

Z Z'V 1 lnt ™ ot the «= h « *~ « ^ 

and for this purpose can be provided with slots such as 101 
35 and/or Veicro attachment bands 83 on opposite matin, surface! 
all in a conventional manner. ' 
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The outer sole 85 can have a recess 107 in its upper surface 
and the inflatable liner 10 of the invention can be received 
within this recess. This liner is substantially as previously 
described with flow passageways 21 and a toe pillow 47. 
5 Preferably, the liner is permanently secured to the upper 
surface of the outer sole 85 with stitching, bonding with a 
suitable cement or glue, or by solvent welding. The permanent 
attachment is along the peripheral edge 16 of the inflatable 
inner sole. Alternatively, the inflatable inner sole can be 
10 removably attached by Velcro attachment fabric bands which can 
be applied to the underside of peripheral edge 16 of the inner 
sole and about the mating peripheral edge of the outer sole 85. 

As shown in FIGURE 48, the air pump 7 3 can be integrally 

15 molded into the outer sole 85. This is especially advantageous 
for a sandal as the pump is thus integral with the heel of the 
sandal, and no additional flap or band is needed for mounting 
of the pump. An aperture 91 in the sidewall of the air pump 73 
communicates with a tube 48 that has a Y-shaped end (see FIGURE 

20 4) which has an inlet check valve 82 and a discharge check 
valve (not shown) which is connected to tube 70. As shown in 
FIGURES 44 and 49, tube 48 is beneath seam 39. The outer sole 
is preferably formed with a pocket along its medial edge 
adjacent the instep region to provide a recess that receives 

25 the pressure control valve 58 and the check valves 68 and 82. 
This pocket can be closed with flap 156 of the inner sole 10 
and secured with Velcro fabric bands (not shown) . In some 
applications, e.g., beachwear, the apertures 32 can be 
eliminated and the discharge tube 76 from the pressure relief 

30 valve 58 can be directed outside of the recess 107. As shown 
in FIG. 10, tube 76 is connected to the excess pressure relief 
port 74 of the pressure relief valve 58. 

In all of the embodiments, the outer soles can be formed of 
suitable rubber or plastics, including, for example, open or 

3 5 closed cell f ams of ethylene vinyl acetate copolymers, 
polyurethane, ethylene, etc. 
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The invents provides the advantages of an inflatable inner 
\ „ can be inflated by the normal welkin, activities « 

which can be rn.nu.Uy inflated by operation of a small ha „d 
pump, in either case, the firmnmss of the inner sol, 
o adjustably controllable with a pressure control vaTe * insure 

rfvoid ;.:r ired ■ oftna " and resui — *• —» - « 

to avoid fatigue. The inflatable inm«r sol. also provides 
shoo, absorbency and can increase walking and 'rj£ 
efficiency as it will absorb energy fro- impact and return it 
10 in a resilient lift to the wearer. 

The pressure control valve is preferably located as 
illustrated, adjacent the instep or under the arch. t Lid 

Preferab ly the inner sole includes the plurality of apertures 
to permit fluid communicetion between the under side an" toe 

orovio , Preterred —«-*. inner sole is 

provided w lt h a forced air circulating pump which operates with 
normal walking activities to induce forced air circulation 
through the inner sol. and the shoe. T „e fiexing of the 
» Passageways and the circulation of th. air causes a massaging 
action on th. solss of th. wsarer's feet. T „ 

inflate*, lining can b. readily manufactured fro. flat sheets" 

theLTb T ^ ,tMPin9 - Wlth - ultrasonic or 

thermal bonding to for. th. seams, of these • 

30 Which^e sheets are pressed with .SllVT^ZZ T, 
I claim: 



1. An inflatable lining for a shoe which comprises: 

a. an air enclosure having flexible walls and 
including a portion having the size and shape of the sole of 
said shoe with a sealed interior and with a plurality of 
discontinuous seams between its opposed surfaces disposed at 
preselected locations to subdivide said sealed interior into 
a plurality of interconnected zones; and 

b. pressure inflation means comprising: 

(1) a flexible and resilient bulb; 

(2) an inlet port opening into said bulb; 

(3) a discharge port communicating from said 
bulb to said sealed interior of said sole lining; and 

(4) a pair of check valves with one each 
of said check valves being positioned in a respective one of 
said inlet and discharge ports in opposite flow directions, 
whereby said bulb functions as a pump, to increase the pressure 
of air within said sealed interior of said sole lining. 

2. The inflatable lining of claim 1 which is formed as 
a laminate of first and second sheets of plastic bonded 
together by a first peripheral seam about their peripheral 
edges to form said sealed interior and with said plurality of 
discontinuous seams between said first and second sheets to 
shape said zones as interconnecting passageways and to form 
channels on the top and under surfaces of said portion of said 
lining, inset into said first and second sheets. 

3. The combination of an inflatable sole lining of 
claim 2 and a generally flat planar support sheet beneath and 
coextensive with said laminate. 

4. The combination of claim 3 wherein said planar 
support sheet has a central recess across substantially its 
entire upper surface and said laminate is received within said 
recess. 
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5. The combination of claim 4 wherein said planar 
support sheet has an upwardly curled peripheral edge 
surrounding said central recess. 

6. The inflatable lining of claim i wherein said said 
flexible bulb is located at a preselected position of said 
inflatable lining. 

7. The inflatable lining of claim 6 wherein said 
flexible bulb is located beside said inflatable lining adjacent 
the instep thereof. 

8. The inflatable lining of claim 2 including air 
blower means to induce air flow through said shoe. 

9. The inflatable lining of claim 8 wherein said air 
blower means is an enclosed chamber formed beneath a seam 
between said first and second sheets. 

10. The inflatable lining of claim 8 wherein said air 
blower means is a flexible bulb received in an opening formed 
through the heel of said first and second sheets and within a 
closed loop seam between said first and second sheets. 

11. The inflatable lining of claim 10 wherein flexible 
bulb includes a subjacent chamber with a transverse wall 
subdividing said chamber into inlet and outlet chambers. 

12. The inflatable lining of claim 11 including a 
flexible tube communicating exteriorly of said sole lining to 
said inlet chamber. 

13. The inflatable lining of claim n wherein said 
outlet chamber includes a plurality of openings discharging 
beneath said lower sheet of plastic and into said channels on 
the under surface of said second sheet. 
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14. The inflatable lining of claim 6 wherein said 
flexible bulb is received within an opening through said first 
and second sheets and surrounded by a closed loop seam located 
at a preselected position in said lining between said first 
and second sheets. 

15. The inflatable lining of claim 14 wherein said 
closed loop seam is located at the heel of the sole, whereby 
the normal walking activities of a wearer of a shoe fitted with 
said inflatable lining will operate said air pump and 
pressurize said inflatable lining. 

16. The inflatable lining of claim 3 wherein said 
discharge port is in communication with a flexible tube and 
wherein the check valve associated with said discharge port is 
in said flexible tube. 

17. The inflatable lining of claim 16 including 
pressure control means connected to said flexible tube and 
having a pressure controlled valve means with a second 
discharge port communicating exteriorly of said sealed 
interior. 

18. The inflatable lining of claim 17 wherein said 
second discharge port is positioned to discharge air into said 
channels formed on the under surface of said lining. 

19. The inflatable lining of claim 17 wherein said 
pressure controlled valve comprises a valve housing with a 
valve seat and a valve member resiliently biased against said 
valve seat to maintain said valve closed against the pressure 
within said sealed interior. 

20. The inflatable lining of claim 19 including 
adjustment means on said valve housing to permit adjustment of 
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interior. P " SSUr « within »« — 1-d 



interior. 
21. 



«r« ^zri:- - ~ : 

communrcation through said tnflatable lining _ Pr ° Vlde fluld 
22. The combination of the inflatable li ni „ g of 

flan J,''* ^ COObination of <=la im 22 including a flexible 

24. The combination of claim 3 wherein ..<„ 
sheet includes a pocket fo™.„ UBerel " "id support 

wherein - u * thereof, and 

wherein sa*d check valves are received within said pocket. 

bulb is"a hol^Tr" 0 " °' ° lai " 3 Wherei " n-U. 

T is ^:rrc:j;^r;i:r 

26. The inflatable lining of claim 1 wherein .,.(„ 
•cross said inflatable lining are .isoJ^Zl l Z lZ 

Hilt: in ' Utable Unl "' " — - arch "nnatebt 

27. The inflatable lining of claim 1 includi 

en. flap dependent from said inflatable lining and herein 'a" 
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inflation means is located on said flap. 

28. The inflatable lining of claim 2 wherein said first 
and second sheets also include side flaps extending laterally 
5 at the instep of the sole and of sufficient length to fold over 

the instep of a foot, and including at least one opening in 
said peripheral seam adjacent each side flap to provide ports 
communicating between said side flaps and said sealed interior. 

10 29. The inflatable lining of claim 28 wherein said 

first and second sheets also have a plurality of discontinuous 
seams along said side flaps to provide a plurality of internal 
passageways within said inflatable side flaps. 

15 30. The inflatable lining of claim 29 wherein said 

flexible bulb is located on one of said side flaps. 

31. The inflatable lining of claim 2 wherein said first 
and second sheets also include an integral rear flap at the 

20 heel of said inflatable lining and including a plurality of 

discontinuous seams to form internal passageways therein. 

32. The inflatable lining of claim 31 wherein said 
flexible bulb is located on said rear flap. 

25 33. The inflatable lining of claim 31 including side 

flaps which extend laterally from both sides of said rear flap 
a sufficient distance to permit said rear flap and side flaps 
to fold entirely about the periphery of said lining when placed 
in an upright orientation to said inflatable lining, thereby 

3 0 forming a complete upper lining for a boot. 

34. The inflatable lining of claim 33 wherein said side 
flaps include a coextensive tab along their edges which can be 
secured to the peripheral edge of said lining thereby securing 
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interna! passageways within said inflatable flaps 

36. The inflatable lining of claim 21 wherein said flan 
has an internal air passageway in communication 
passageways in said inflatable lining „ he reby said entire upner 
lining can also be inflated. PP 

The inflatable lining of c]«i. , B w 
«.xlbl. bulb is located on one J ..'i/r.ar ."d 

comprises': "° tBMr ""^ " '"""'^ — *K* 

a* an outer sole with * 
Portion extending f ro . opposite Z. tSL'^?? 7*" 
too, retainer extending over the foot of tTe Jearet- " 3 

of said outer .o'leT" 1 ^'"'^ *- upper surface 

c. an inflatable inner sole received within said 
central recess and comprising a laminate of first ^1 
flexible sheets bonded together about their perl heral ^ 
and having a plurality of discontinuous seams across their 
surface, thereby forming a sealed interior having a pluraiL 
of interconnected air flow passageways extending across the 
surface of the inflatable inner sole and forming air channels 
-the top and under surfaces of said inflatable inne! 

resilient bl ca^at T ZT?* • ' ™ 
including an air inlet U. wth .Tinl ™ " 
into said bulb, and a discharge air tube with .li^HE. 
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valve communicating between said bulb and the sealed interior 
of said inflatable inner sole. 

39. The footwear of claim 38 wherein said seams across 
said inflatable inner sole are discontinuous in the arch area 
of said inflatable inner sole to provide an arch inflatable 
pillow. 

40. The footwear of claim 38 wherein said peripheral 
seams includes two parallel peripheral seams spaced apart by 
a distance which is greater than the spacings between said 
discontinuous seams to thereby provide a peripheral passageway 
about said inflatable inner sole which has a greater diameter 
than said tubular passageways. 

41. The footwear of claim 38 wherein said foot clasping 
portion comprises a pair of straps, one each attached to 
opposite side edges of said outer sole. 

42. The footwear of claim 38 wherein said footwear is 
a sandal. 

43. The footwear of claim 38 wherein said inflatable 
said flexible bulb is located at a preselected position of said 
inflatable inner sole. 

44. The footwear of claim 43 wherein said flexible 
bulb is located beside said inflatable inner sole adjacent the 
instep thereof. 

45. The footwear of claim 38 including air blower means 
to induce air flow through said footwear. 

46. The footwear of claim 40 wherein said air blower 
means is an enclosed chamber formed beneath a seam between said 
first and second sheets. 
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47. The inflatable lining of clai m « u 
blower means is a flexible bulbU.^ in .„ .T" ~" ^ 

rT r heel of sald £irst ana s ::::/: h :: t p i iB : it £ h r: 

closed loop sea, between .aid first and second sheets. 

b.b zj? nrrrrr c r v rr n — 

subdivide said onager into inlet J" tte^ZbT. 

tbe under surface of^dlconTleT ^ ~" °" 

b„,h , T " e f00twear ot 38 "herein said flexible 

bulb is received within an opening through said first and 
second sheets and surrounded by a closed loop sea. located at 

seen J "ocatd TZ7 £Tt." ~» ^ l "> 

walking activities of a Jearer of a h ^ 

stable inner sole wi loperatelid 
said inflatable inner sole 

„ . 83 • 11,6 footwear of claim 38 wherein said discha™. 
Port is in communication with a fi=v<K, * >. discharge 
u , flexible tube and wherein h 0 

check valve associated with ..in hi. >. wnsrem the 

flexible tube. discharge port is in said 
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54. The footwear of claim 53 including pressure control 
means connected to said flexible tube and having a pressure 
controlled valve means with a second discharge port 
communicating exteriorly of said sealed interior. 

55. The footwear of claim 54 wherein said second 
discharge port is positioned to discharge air into said 
channels formed on the under surface of said lining. 

56. The footwear of claim 55 wherein said pressure 
controlled valve comprises a valve housing with a valve seat 
and a valve member resiliently biased against said valve seat 
to maintain said valve closed against the pressure within said 
sealed interior. 

57. The footwear of claim 56 including adjustment means 
on said valve housing to permit adjustment of the tension of 
said resilient means and thereby permit controlled regulation 
of the pressure within said sealed interior. 

58. The footwear of claim 38 including a plurality of 
apertures located in said seams and extending through said 
first and second sheets to provide fluid communication through 
said inflatable inner sole. 

59. The footwear of claim 58 wherein said outer sole 
includes a pocket formed along one edge thereof, and wherein 
said pressure control means is received within said pocket. 

60. The footwear of claim 59 including a flexible flap 
attached to said inflatable inner sole at a location to fold 
over and close said pocket. 

61. The footwear of claim 38 wherein said outer sole 
includes a pocket formed along one edge thereof, and wherein 
said check valves are received within said pocket. 



WO 90/10396 



PCT/US90/01377 



32 



provide with two tub.. <*™ ml c.tiTwi« «, ! * M " 

-now ch ^. r . and includl jr^^vr; 1 " " 

respective ones of said tubes. 1V * S ln 

~tLj"jrsL. of .r^L wh r in said tL ™ - 

f w> provide ports communicating between 
and said sealed interior. Slde flaps 

65. The footwear of claim 64 wherein sain <- 
second sheets also h»™» , wnerexn said first and 

pa.s. g .w. ys within „ia innatabi. sia. nip. lntSrnal 

of said infl^M. ■ ap at the h «el 

toTj°intr. 1 inClUain9 8 PlU " lity ° f 
*o rorm internal passageways therein. 

68. The footwear of claim 67 wherein said flexible b.nK 
located on said rear flap. flexible bulb 
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69. The footwear of claim 67 including side flaps which 
extend laterally from both sides of said rear flap a sufficient 
distance to permit said rear flap and side flaps to fold 
entirely about the periphery of said inflatable inner sole when 

5 placed in an upright orientation to said inflatable inner sole, 

thereby forming a complete upper lining for a boot, 

70. The footwear of claim 69 wherein said side flaps 
include a coextensive tab along their edges which can be 

10 secured to the peripheral edge of said inflatable inner sole 

thereby securing said side flaps in their upright orientation 
to said inflatable inner sole. 

71. The footwear of claim 70 wherein said first and 
15 second sheets also have a plurality of discontinuous seams 

along said rear and side flaps to provide a plurality of 
internal passageways within said inflatable flaps. 

72. The footwear of claim 71 wherein said rear and side 
20 flaps have an internal air passageway in communication with the 

air passageways in said inflatable inner sole whereby said 
entire upper lining can also be inflated. 

73. The footwear of claim 72 wherein said flexible bulb 
25 is located on one of said rear and side flaps. 
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j ^l .| An inflatab le lining for a shoe which comprises: 
^* A ^~ a. an air enclosure having flexible walls and 

including a portion having the size an d shape of t^e^sole^^ said 
shoe with a^£«aledjLnterior and with a plurality of discontinuous 
seams between its opposed surfaces disposed at preselected 
locations to subdivide said sealed interior into a plurality of 
-Interconnected zone s ; and 

b. pressure inflation means comprising: 

(1) a flexible and resilient bulb; (a) 

(2) an inlet port opening into said bulb; 

(3) a discharge port communicating from said 
bulb to said sealed interior of said sole lining; and 4"*> 

(4) a pair of check valves _with one each of 
said check valves being positioned in a respective one of said 
inlet and discharge ports in opposite flow directions, whereby said 
bulb functions as a pump, to increase the pressure of air within 
said sealed interior of said sole lining. 



2. The inflatable lining of claim 1 which is formed as 



a laminate of first and second sheets of plastic bonded together by 
a first peripheral seam about their peripheral edges to form said 
sealed interior and with said plurality of discontinuous seams 
between said first and second sheets to shape said zones as 
interconnecting passageways and to, form chan nej s o n toP and 

under surfaces of said portion of said lining, inset i nto sa id 



first and second sheets, 



Q) The combination of an inflatable sole lining of claim 

2 aid .a generallyjlatplanar^^ 



wi th said lamin ate. \Js. 

\^ Q) The combination of claim 3 wherein said planar 
support sheet has a ce ntral recess across substantially its entire 
upper surface and said laminate is received within said recess. 



/£>. The combination of claim 4 wherein said planar 



support sheet has an upwardly curled peripheral edge surrounding 
said central recess. 

-^jJ^ Q Footwear having an inflatable inner sole which 
comprises : 

a. an outer sole with a foot clasping upper portion 
extending from opposite edges thereof and forming aj oot retaine r, 
extending over the foot of the wearer; 

b. a central recess, coextensive the upper surface 

® of said outer sole; 

c . a n inflat able_in ner sole rec eived within said 

central recess and comprising a laminate of first and second 
flexible sheets bonded together about their peripheral edges and 
having a plurality of discontinuous seams across their surface, 
* thereby forming a sealed interior having a plurality of 
' interconnected air flow passageways extending across the surface of 
the inflatable inner sole and forming air channels on the too and 
under surfaces of said inflatable inner sole; and 



2 



d. inflation means comp rising__a flexible and _ 
resilient bulb carrlldTat^^Te^ " ^sTid~f o^twe aj and including 
an -iTir~l!nl^ tube~~with^^ opening into said bulb, 

and a discharge air tube with a discharge check valve communicating 
between said bulb and the sealed interior of said inflatable inner 
sole. 

7 . The footwear of claim 6 wherein said seams across 
said inflatable inner sole are disco ntinuous in the ^arc h area of 1 
q said inflatable inner sole to providea n_areh inflatable pillo w. ^<tf>, 



\ 



8 . The footwear of claim 6 wherein said peripheral 
seams includes two parallel) (peripheral seams spaced apart by^ 
distance which is_grea ter than the _ spacings bet w een said 
discontln aflUS-saaBg^ to thereby provide a peripheral passageway 
abo^said'infiatable inner sole which has a greater diameter than 
said tubular passageways. - 

[° ° 9. The footwear of claim 6 wherein said Jc^t-ciasaing 
^portion comprises a pair of straps, one each attached to opposite 
side edges of said outer sole. 

0jkA*?0.- The footwear of claim 6 wherein said footwear is a 



sandal . 
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